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There have been described from Japan a number of imagoes of

the mayfly, but no special references were ever given to the life-histories

of those forms. The aim of the present work is to describe the

nymphal stages of some Japanese mayflies, The materials consist

chiefly of the collections in possession of the Otsu Hydrobiological Station

and some others obtained by myself, comprising specimens not only from

A
the vicinities of Kydto and Otsu, but also from many other parts of

Japan,

It is impossible for me at present to give any concrete accounts of

their adult stages, since T am not as yet acquainted with the complete

life-histories with the exception of a few species.

The classification adopted in the present work is principally after

J. A. LEsrace’s system (1917 and 1921) which seems to me to be suited

to the classification of the nymphs. Of the 15 genera treated in this article

containing 7 new species, 10 are new to the mayfly-fauna of Japan,

In closing, I am very grateful and offer my sincere thanks to

Professor T. Kawamura who kindly rcad through this manuscript and

aided me with much invaluable criticism and advice, T must also heartily

1) Contribution from the Otsu Iydrobiological Station and the Zodlogical Institute,

Ky®6to Tmperial University.
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thank Messrs., R. Takawmasur and S, Issuiki of Formosa for their

kindness in giving me many Formosan materials collected by them,

Order : EPHEMEROPTERA
Synopsis of the Japanese Families'

a. Mandibles generally with an external tusk-like ramus projecting
forward from the mouth; abdominal tracheal gills 6 or 7 pairs,
two-leaved, linear, the margin plumously fringed with respiratory
filaments .ovvvveevieennrnnens errrereeenas eeereenes N LEphemertdae.

aa. Mandibles without any such tusk-like ramus projecting forward as
in @; abdominal tracheal gills generally 7 (often 35) pairs, not
plumously fringed as in «a.

6. Eyes dorsal; body and legs strongly flattened dorso-ventrally ;
tarsal claw with lateral pectination of teeth ......Heptageniidae.
4b. - Eyes lateral ; body-forms variable, usually cylindrical ; tarsal claw

smooth or toothed below ........ cveens treeinenairineaeees . Baetidae.

1. Famiy: Ephemeridae.
Key to the Japanese genera of Ephemeridae’,

@. Mandibular tusk very long, visible from above, with a conspicuous
frontal prominence bifid at tip; 7 pairs of gills present on abdominal
SEgMENES 1—7 cvvrrvrrerans cereerereas enerieenieneinirnnnennn 1. Fphemera.

aa. Mandibular tusk short, not visible from above; frontal prominence
inconspicuous ; 6 pairs of gills present on abdominal segments 2-7.

et tereierierirerra e errereranersnsennesnnenneses 2. Polamantius,

1) In order to prepare the keys inserted in the following pages, I have freely used
NrepiaM’s key to the North American mayfly nymphs (1905, pp. 26—-28), referring to KATON’s
keys in his Revisional Monographs (188318883,

2) Y. Takamasin (1924, p. 379) described from Japan the imago of Zolymitarsis
higae as a new species, but T have never found the nymph of this genus among our materials,
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7. Genus: Ephemera T.anNg (1746)

EaroN, Rev. Monogr., pp. 58-59; JSBEN-PETERSEN (19I0), pp. 72-73; LESTAGE

(1921), pp. 182-185.
Ephemera (?)japonica MclLacnraN (1875)
(Plate I71., Figs. 1, ra-in)

Description :—Body elongated and rather cylindrical (Fig. 1). Head
narrowed anteriorly, with a coaspicuous prominence bifid at tip, and
brown in colour.  Pronotum somewhat arched above and with a pair
of symmetrical linear blackish-brown marks. Antennae (Fig. 1b) long,
at the joints of the basal halves provided with long hairs, while the
slender apical halves are beset with very short minute hairs; the basal
two joints corpulent, the second of which is provided with a bush of
hair. Mouth-parts are hairy as shown in Figs, 1c, 1d, 1e, 1f, 12, 1h
and 1i. Mandibles with a large, long, brown, tusk-like ramus, curved
outwards, of about 14 the length of the antennae and visible from
above. Tacinia of maxilla small, narrowed toward the tip and armed
with a few spines at its terminal end; maxillary palpus long and slender,
3-jointed and 'nearly 3 times as long as lacinia. T.abial palpus 2-jointed,
the basal joint flattened and the second widened distally, the latter with
the outer surface pilose and the distal end spinous ; glossae and paraglossae
large and oval in shape, the outer margins of the latter closely fringed
with hairs. Median piece of hypopharynx nearly oval and lateral pieces
rounded,

Tegs strong, flattened, twisted, well adapted for burrowing; femur,
tibia and tarsus remarkably fringed with stiff hairs on the edges, and
uniformly brownish in colour (Figs. 1j, 1k, 11} ; tarsal claw pointed, with-
out any teeth,

Abdomen cylindrical, not rapidly tapering backwards ; each segment

1) IartoN, Rev. Monogr., pp. 74—75 (McLACHLAN, 1875, Trans, Entom. Soc. London)
[Tinago].
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brownish on the dorsum, and the ventral pale yellowish, with a pair
of symmetrical linear deep-brown markings diverging posteriorly as illus-
trated in Tig. 1a. Gills present on the abdominal segments from the 1st
to the 7th; of the 1st segment small, linear, two-leaved, without any
filaments (Fig. 1n), but those from the 2nd to the ;th large, flattened,
linear, two-'eaved, and densely fringed plumously with many long purple
respiratory filaments (IFig. 1m). Al gills are directed backwards and come
in contact with their tips on the median line of the abdominal dorsum
(Fig. 1). Caudal sstae nearly ¥4 as long as the body, thinly fringed on

both sides (Fig. 1).

S7ze: Length of body in well-grown nymphs............... 18—1¢ ninn
Tength of median caudal seta .....cooevvviniiiiiinn, . 8:5—-9 mm.
Tength of outer caudal setee.....covvvviviiiiiiiiiiiiiiiiin, 8 mm.

Remarks: There are some reasons to believe that this nymph
corresponds to . japonwa Mcl.acaanaN, the imago of which is already
known in Japan',

Localities :  1.ake Towada, Prov. of Rikucht (Northern Japan) ; Prov.
of Shinano {Central Japan).

Notes: One specimen was captured by Mr. M. Mocuizukr in Dec.,
1917, at Kumazawa-tdge in the northern part of the Prov. of Shinano;
another was taken by myself in the middle of July, 1925, in a small
creek running into Lake Towada, under a small stone covered by mosscs.
8 more specimens were obtained in Aug., 1926, from Chigi-zawa or a
branch of the Tenryt River, in southern Shinano, where it is sail to

have lived burrowing in the sandy bed of that stream.

Loaig. o

1) There are three Japanese species of Zphemera described from imago specimens,
namely : Z. japonica, E. orientalis McLacw. (1875) and Z. strigate FaroN [1892, Lntom.
a7, 7., XXVIII, p. 302]. Recently J. A, LESTAGE has treated 4 Formosan species including
I, japonica in his “ Tableau des Zphemera orientales ” (1927, pp. 95-99), namely : £, formosana
ULMER (1920), Z. Sauters ULMER (1912) and £, supposita Faron (1883). Z. orientalis
and 7, strigata arc not treated in this key.
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2. Genus: Potamanthus Picter (1843-"45)
Potamanthus luteus Linng (1764)

(Plate 1V, Figs. 2, 2a—2r).

Vavssticre (1882), p. 42, fig. 8; Faron, Rev. Monogr., p. 79, Pl. XXXI;
Lisrace (1917), p. 261, Fig. 9, a-h, (1921), p. 193, Fig. 48, a-h.

Description : Body elongated and cylindrical (Fig. 2). Pronotum broad,
with rounded lateral margins, and yellowish green in colour. Abdomen
pale yellowish, with irregular brown markings., Wing-cases grayish
brown and marked with blackish dots.  Antennae short and slender,
minutely setaceous (Fig. 2a).

Labrum (Fig. 2b) nearly quadrangular in shape, strigose externally.
Mandibles (Iig. 2¢, 2d) armed with a single large tubercle on the outer
side, being invisible from above or often ounly visible at its tip; canine
well-developed, the outer surface bearing stiff hairs and small spines.
Lacinia of maxilla (Fig. 2e) fringed with lines of dense hairs and with
2 large spines at the distal end; maxillary palpus 3-jointed and about
twice as long as lacinia (Fig. 2¢). Labium (Fig. 2f), palpus 3-jointed
and pilose, glossae very small, paraglossae large and semi-circular.
Median piece of hypopharynx obcordate, lateral pieces oblong-ovate and
pilose externally (g, 2g).

legs comparatively robust and pale yellowish in ecolour; internal
cdge of each segment armed with stiff hairs and minute denticles, but
external edge with hairs only; distal end of the tarsus provided with
bushes of hairs (Fig. 2h); tarsal claw smooth.

Gills present on the abdominal segments from the 2nd to the 7th,
their shape similar to those in Zpkemera (Fig 2i).

Caudal setee ahout 24 as long as body' and fringed with long hairs
on both sides (Fig. 2).

Sze: Tength of body ....... P o S go Y2212 8

1) Somewhat longer than in those described by Furopean authors.
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TLength of median seta oo, 7-7+3 mm,
Tength of outer setee .............. e 6—0-8 mm,

Localitzes:  The Séta River, Prov. of Omi (Utxo, July, 1923:
December, 1926 and August, 1927); the Tenrya River, at Kami-ina
and Tida, Prov. of Shinano (Maxiucnr and Kiramara, August, 1920).

T captured this nymph for the first time in the Séta River or the
natural outlet of Take Biwa, Prov. of Omi.  This is commonly found

under the stones in the bed of the rivers.

Text-figure 1. 2 Potamanthus sp.

A. Head, pronotum and left 1st leg, X18; B. mandible, X26; C. Maxilla, X33; D.
Tabium, %X33; L. Right 6th gill lumclla, X265 F. Tosterior abdominal segments and

caudal sctae (dorsal view), X8,
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? Potamanthus sp.
(Text-figure 1)

I found this curious nymph {(only one specimen in alcohol) among
the materials collected by Mr. R, Takanasm in August, 1926, at Taihoku
(lat. 25°N), Formosa. This nymph is closely allied to the Polamarthus-
nymph, but its outermost canine of the mandible is conspicuously large,
strong, spinous and hairy, projecting forward from the mouth and visible
from above (Text-fig, 1, A and B). 6 pairs of two-leaved gills, which
are similar in shape to those of Pofamantius found in the Kybto region,
present on abdominal segments from the 2nd to the 7th (Fig. 1, E and
). The dorsum of body is grayish-yellow brown, the ventral side of

body, antennae, legs and caudal setee pale yellowish in colour.

Tength of body..ccouvviviiniviiiriieiiiiiieeannns e rereriieeaienas g+5 mm,
Length of median caudal seta .......oooviiivvinennennes R 6+5 mm.
Tength of outer caudal setee ....covvvevervnnnn. rerreeieereess 58 MM,

In my specimen, the right labial palpus is abnormal in shape as
shown in textfigure 1, D.
/7. Fomily: Heptageniidae
Key to the Japanese genera of Heptageridae

a. Iamellee of the foremost and hindmost gills decurved beneath the

body and contact at their tips, those of the 1st segment remarkably

enlarged.

6.  Head widest toward the front; 2 caudal setz®......... 1. fron.

bb.  Tead not widest toward the front; 3 caudal sete...............
e err e ettt iereiiereanaaaa, SO 2. Rhthrogena.

ae. lamellac of the foremost and hindmost gills not as in @, small

and widely separated from each other,

1) Lotamanthus formosus EaroN (Trans. Entonr. Soc. London, 1892, p. 180) has
been described from Iormosa. Recently G. UrMer (1919, Arckiv f Naturg., Jahrg. 85, Abt.
A, Heft 11, p. 11) established a new genus Pofamanthodes based upon this specics.

2) The median sata is degenerated in the well-grown nymph, so that the inscct appears
to have 2 caudal setac,
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8. 2 caudal Setm'...iiiiiiiiiiiii e 3. Fpeorus.
bb. 3 caudal SEL ...ivviiiiiiiii e 4. Ledyuras,

1. Genus: Rhithrogena Earon (1881)

Nymph: EatoN, Rev Monogr., pp. 250-252; Iisu~PrtERseEN (1910), p. 8o
LEsTAGE (1921), pp. r95-197.

Rhithrogena japonica sp. nov.

(Plate IV., Figs. 3, 3a~3f; V., Figs. 3g-31)

Description . Body strongly flattened dorso-ventrally, broadest across
the front of head, then from the middle of abdomen gradually tapering
toward the end (Fig. 3). Head flattened, semi-circular in the dorsal
view, not widened toward the front as in 7oz (details are described
later on), with infero-lateral margins thin, flattened, sharp-edged and
without fringes. Eyes dorsal. Antennae (Fig. 3a) short, usually 33 to
38-jointed and bare. Mouth-parts are shown in Figs. 3b, 3c, 3d, 3e, 3f
and 3g. T.abrum short and broad, nearly three times as wide as long,
and its distal margin fringed with hairs, Mandible remarkably broadened
distally ; the outermost canine the largest and minutely serrated along its
outer margin; molar of moderate size. ITacinia of maxilla armed with
pectinated teeth on its outer margin; maxillary palpus 2-jointed, the
proximal one widened, the terminal one clavate, gradually acute toward
the tip and the external portion scabrid with numerous dense combs of
spinules,  I.abial palpus short and stout, densely pilose distally, Of
hypopharynx, median piece is nearly quadri-lateral, lateral pieces small,
Pronotum about 4 times as wide as long and brownish in colour except
in the median line.

Abdomen rather short, the dorsum brownish and marked with 2
dark spots on each segment, the ventral side pale yellowish and only
o1 the last segment blackish brown (Fig. 3i). Gills present on the abdomi-

nal segments from the 1st to the 7th; lamellae thin, membraneous,

1) The median seta is degenerated in the well-grown nymph as in Zron.
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obtuse-ovoid, white (Ifigs. 3k, 31, 3m, 3n); respiratory filaments purple
and branched palmately ; g¢ill lamellae of the 1st segment conspicuously
cnlarged, decurved beneath the mesothorax, and having contact with each
other at their tips (Fig. 3i, 3j); those of the 7th segment also meet beneath
the last abdominal segment (Fig. 3i), but smaller and lanceolate-ovate.

Legs short and flattened (Fig. 3, 3h); tibia and tarsus slender and
bare; femur large, more flattened, with setaceous external margins;
tarsal claw armed with a basal lateral tooth and with from 2 to 3
lateral teeth near the tip (Fig. 3h).

3 candal sctee, long, bare, fragile, pale, and several basal joints

somewhat dark brownish.

S7zer Length of body ............ e e e irerieerarteieas Q-5 mm,
Tength of median caudal seta .....cvcvvieviiiiiniiniinins 11 mm,
Tength of outer caudal Setee .ivvvvirrerireiviriinianioinnnes 11 mm,

Remarks: The shape of the tarsal claw in the present species reminds
us of that of the nymph of the Europsan species KA. wussings; the form
of the labrum is like that of RA4. awurarntraca, and furthermore, the inner
canines of the mandible are quite peculiar, being of a distinct tubercular
shape, while a number of gill fasciculations suggests a Rk, elongatula-
type. All these remarkable differences in important characteristics seem
to be reason enough for calling the present species a new one.

Localitres:  Kydto (April, 1926).

The type specimen was captured by myself on April 24, 1926,
under a stone in a rapid at Kiyotaki in the western suburb of the city
of Kybto.

The other localities are: the Tenrytt River, ncar Tida, Prov. of
Shinano (UfNo, September, 1926) ; the Kiso River, at IFukushima (K.

Mimura, May, 1927).

Rhithrogena sp.

Three specimens were taken by Mr. S. Issuikr on March 27, 1927,

in a mountain torrent of Rai-sha (lat. ca. 22°30'N.), southern Formosa.
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Head, thorax and abdomen purplish light brown, each abdominal segment
being marked with a pair of small light spots on the brown dorsum:
wing-cases dark brown or blackish. Gill lamellas large, thin and hyaline,
Szze: Tength of DoAY cevveeeeirneiniiiiiiniiiiie e 7—Q mm,
TLength of antennae.........vvevevieniivininiininininnnnnn, 2-2 5 mm.

Caudal setee broken off and lost.

2. Genus: Iron Eaton (1883)

Nymiph :  the literature is cited below.

Iron sp.? KEaron
(Plate V., Frgs. 4, ga—gi; VI, Figs. 47-472)

Zron sp? TaToN, Rev. Monogr., p. 245, Pl LV ; NEEDIAM (1gog5), p. 57;
STEINMANN (1g07), p. 75, Fig. 1-6; LESTAGE (1017), p. 277, Fig. 14 af,
(1921), pp. 197-199, Fig. 50,

Description . Body strongly flattened dorso-ventrally, widest across
head and mesothorax (Fig. 4). Head flattened, nearly semicircular in
dorsal view and w.idened toward the front; frontal margin nearly straight,
infero-lateral margins thin, flattened, sharp-edged and closely fringed with
fine hairs (Fig. 4a). Eyes large, on the dorso-posterior part of head;
3 ocelli.  Antennae short and slender, about 26-jointed and bare (Fig.
4b).  Pronotum narrow, about 4 times as wide as long, brownish in
colour and with distinct G-shaped darker markings (Fig. 4).  Outer
margin of wing-cases blackish in the well-grown nymph. Mouth-parts
are shown in Figs. 4c, 4d, 4e, 4f, 4g and gh. T.abrum nearly rectangular,
somewhat widened distally, and its lateral margins hairy, while the interior
margin armed with a few bristle-like spines. Outer canine of mandible
armed with denticulations on the summit and its outer margin smooth and
inner margin serrated ; inner canine spinulated. I.acinia of maxilla armed
with large curved teeth on its summit and inner margin bearing two series

of stiff hairs; maxillary palpus as in Rithrogena. Median piece of
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hypopharynx rectangular.

Abdomen short, fattened; its dorsal surface, in the wel-grown
nymph, blackish brown and marked with a pair of distinct dark spots
on each segmeunt; ventral side yellowish brown. Abdominal segments
from the 2nd to the 6th provided with 2z lateral triangular spine-like long
processes directed outwards, but on the 7th with a single process only
(Fig. 4j). Gills present on the abdominal segments from the 1st to the
7th ; those of the 1st conspicuously enlarged, membraneous, kidney-shaped,
extending to the base of the 2nd legs and decurved beneath the meso-
tllofax; gills of the segments from the 2nd to the 7th ovoid in shape
and with thickened and fringed external margins. FEach lamella somewhat
reddish in colour and with about 10 palmately-branched purple respiratory
filaments (Fig. 4k, 4l 4m and 4n).

Tegs rather large, slender, but robust; femur, tibia and tarsus densely
fringed with hairs on the external margins, femur being marked with
some irregular dark bands; tarsal claw strong, armed with a basal
lateral tooth and also ca. 5 lateral teeth 24 from the base (Fig. 4i).

2 caudal sete, bare, fragile, and usually longer than the body.
Szze: Tength of body vvviiiiiiiiiiiiiiiiiiia I1—12 mmo.
length of caudal setee ..o.ocvvieiiniiiiiiiiiiiivnnn. 15—17 mm.
Localities : A rapid torrent at Kiyotaki, west of Kyoto (Utxo, April,
1926 ; May, 1927) ; the Kiso River, at Kiso-Fukushima, Prov. of Shinano
(Kawamura, November, 1926; K. Mimura, May, 1927) ; in many alpine
torrents on Mt, Tateyama, cte. (Imamsai, July and August, 1927).
Notes: This remarkable nymphal form is common in the swiftest
part of the torrents in the above-mentioned localities and exhibits a well-
marked adaptation as dwellers of such a situation. It is an interesting
fact that the present species is in the rapid at Kiyotaki the commonest
associate of the larvae and pupae of Diptera-BLEPHAROCERIDAE' as

observed in the United States by J. G. NEEDHAM".

1) According to Mr. Siiro Krracami, who has studied Japanese BLEPITAROCERIDAE,
three species of Bibiocephala, five species of Philorus, one species of Blepharocera, and
also one species of his new genus of this family are to be found in this locality.

2) 1995, p. 59



30 Masvzé Utno :—

5 Genus: Ecdyurus Earon (1868)

Nymph: ITatoN, Rev. Monogr., p._277; Esp.-PETERSEN (1910}, pp. 81-82
Lestace (1921), pp. 203-209.

Ecdyurus japonicus sp. nov.
(Plate VI., Figs. 5, 5a—5m)

Descreption . Body short and strongly Hattened dorso-ventrally, being
widest across head (Fig. 5) and from the middle of abdomen tapering
rapidly. IHead very large, thin, flattened, sharp-edged, oblong‘-ellipticalv in
dorsal view, with rounded frontal margin; vellowish brown and with a
pair of white spots between the eyes (Fig. 5). Antennae short and
slender, 25—26-jointed and minutely spinulated (Fig. sa). Mouth-parts
are shown in Figs. sb, sc, 5d, se, 5f and 5¢. ITabrum rhombic, with
pointed infero-lateral borders and the distal margin fringed. Outer margin
of mandible densly fringed with long hairs, outermost canine slender and
serrated internally. Iacinia of maxilla armed with 3 large flat spines
on its summit and with pectinated teeth on the outer margin near the
summit, inferior margin closly fringed ; proximal joint of maxillary palpus
fringed externally and the distal one provided with thick growth of hairs.
Median piece of hypopharynx obtuse, lateral pieces nearly oval and slightly
recurved at the tip.

Gills present on the abdominal segments from the 1st to the 7th.
Each gill lamella proviled, except on the 7th, with respiratory filaments
(Figs. 5j, sk, sl and sm); lamellae of the 1st somewhat lanceolate, but
those from the 2nd to the 6th small and ovoid in shape, the 7th being
the smallest and lanceolate,

Of legs, femur broad and flattened, bearing a series of dense hairs
and marked with 3 irregular transversal dark bands on the upper side;
tibia and tarsus remarkably long and slender; tarsal claw armed with

a lateral process and two series of lateral flat sharp tecth, 5 of which

1)  Ecdyurus yoshidae Y. TARaiasin (1924) is reported from Japan, though its

locality was not recorded.
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being placed proximally and the other 5 distally (IFigs. sh and si).
3 caudal setee, longer than body, and minutely setaceous, pale, but

several joints near the base brownish.

Stze:r Tength of Body weviviiiiiniiiieier e eains 12 mm.
TLength of median caudal seta........ ereereree e, 20 mm.
Length of outer caudal setee ............cccoieveeinvinininnns 17 mm.

Localttres :  The type specimen was captured by myself on May 26,
1925, under a submerged stone on the wave-beaten shore of Iake
Kawaguchi, at Ifunadzu (lat. 35°%60'N.), northern foot of Mt. Fuji, Prov.
of Kai,

Tocalities of the other specimens are as follows: T.ake Towada,
Prov. Rikucht (Ufno, July, 1925); the Asahigawa River near Okayama,
western Japan (Kawamura, January, 1918); the Yoda River, Prov. Shinano
(Mocrizukt, November, 1917 ; January, 1918); a torrent at Minoo, near
Osaka (Ukno, July, 1925); the Tenrya River, near Iida, Prov. Shinano
(Kiranara, July, 1926; Utxo, November, 1926); the Kiso River, at
Kiso-Fukushima, Prov. Shinano (K., Mimura, May, 1927); the Ko6tO
River, at Akiyoshi, western Japan (Uéno, May, 1927); the Séta River,
Prov. Omi (Ufno, August, 1927); Kajikawa, Prov. Hizen in Kiushiu
(Kawamura, August, 1927).

Nofes: This is the commonest nymphal form of the Heptageniidae
which is widely distributed in Japan, and is found usually on the under-
side of stones in brooks, small rapids, rivers, or on open wave-beaten
strands of lakes.

Ecdyurus (sp. nov. ?)

(Text-figure 2)

This form was obtained by Mr, K. Imanisal from 8 stations on alpine
torrents of from 1290-2120 m. above sea level in central Japan'.
In spirit, body, antennae, legs and caudal setze are all pale grayish

yellow in colour. Body widest across head and mesothorax. Head large,

1) T wish, here, to express my best thanks to Mr. Kinyr Imantsitr of the Entomological
Taboratory of this university for his kindness in allowing me to examine his specimens.
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frontal margin without fringes. Antennae short, slender and bare. Eyes
large; round, on the postero-lateral corners; 3 ocelli. Mouth-parts are

similar to those of the preceding Zedlyeurus. Abdominal dorsum marked

D

Text-figure 2. Ecdyurus (sp. nov, P).
AL Teft 1st gill lamella, X26; B, Left 3rd gill
lamella, X26; C. Left 7th gill lamdlla, X26; D.
Claw of right 1st leg, X170,

with irregular indistinct patterns. Gills white, prescat on the abdominal
segments from the 1st to the 7th, on the 1st with a single unbranched and
on the 2nd to the 6th branched filaments, the last being without any fila-
ments (Text-figure 2, A, B and C). Legs large ; femur armed with a series
of stiff sctee on the outer margin, but without fringes of hairs as in
Lipeorus ; tarsal claw strong, armed with about 5 lateral teeth (Fig. 2,

D). Caudal setee nearly as long as the body, bare or minutely ciliated.

Stzer Length of body..voviviniiiiiiicnnn N At S0l 111318
Tength of antennee ........ Ceeneeens et eannea, . 1'8-2'5 mm,
T.ength of median caudal seta ..... Crerreerieeeaas oo 7775 MM,
Length of outer caudal setee............... ceerennnB05—ca, 7.5 mm,

Ecdyurus sp. No. 1
(Zext-figures 3 and 4)

A single specimen. Tength of body g mm.; of antennac 2 mm.;
> Ll R

caudal setee broken off.  Ilcad, thorax and abdomen pale yellowish;

abdominal dorsum marked with grayish brown patterns as shown in
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Test-figure 3.
A, Nymph, dorsal view, X8; B. Left 2. lcg,
X 8.

Text-figure 4.
A, Left 3rd gill lamella, X20;
Ist leg, X1to,

nim,,

Nymph :

Some Japanese Mayfly Nymphs.

A,

B
Ecdyurus sp. No. 1.

Ledyurus sp. No. 1.
B, Claw of left

of median caudal seta
4. Genus:

Lestace (1921), pp. 210-213, Fig. 53.

12 mm,,

22
J0

Ventral side of the body pale except its yellow

median line.  Of legs, femur

broad, flattened and with a
irregu’ar dark ring marking on
the upper side (Text-fig. 3B);
tarsal claw armed with 2 lateral
teeth 25 from the base (Text-
fig. 4B).

ovate, white, with many respi-

Gill lamellae broadly

ratory filaments (Text-fig. 4A).

The specimen was taken
by Mr. R.
October 23, 1927, in a rapid

TakAHASHI oOn

flowing creek at Sézan, near
Taihoku, northern Formosa.
Ecdyurus sp. No. 2

This form was also caught

by Mr. Takauasur at Taihoku,

northern Formosa  (August,
1926), Seven  specimens

younger and well grown nym-

phs. In spirit, body, legs and

caudal setee are brownish

yellow in colour. In the largest
individual, the length of body

and of outer sctee 10°5 MM,

Epeorus Eatox (1881)°

Earon, Rev, Monogr., pp. 237-238; L.-PETERSEN (I910), p. 79

1) Y. Takauasin (1924) described from Japan the imago of his new species Zpeorus
rhanonis, but he gave no détailed description nor the locality. There are, however, some reasons
for believing that there is no rclationship between his species and our two Zpeorus-nymphs
here described.
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Epeorus torrentium Earon (18853)

Lpeorus torrentium Earon. Earon (1883), p. 237, PL LVI; Lesrace (1917),
p. 319, Fig. 24, a-h, (1921), p. 213, Fig. 53 a-h.

Localitres: A torrent of Omiyadani at Sakamoto, Prov. of Omi
(U#no, June, 1926); a small stream at Yamanaka hot springs, Prov. of
Kaga (KawaMmura, July, 1924); the Tenrya River, near Iida, Prov, of
Shinano (Ufno, March, 1927); the Kiso River, at Fukushima, Prov.
of Shinano (Mimura, March, 1g927); the Séta River (Ufno, August,
1927).

Epeorus latifolium sp. nov.
(Plate VII, Figs. 6, 6a—60)
Description : Body and legs pale yellowish or grayish, often brownish ;
wing-cases grayish yellow or brownish; caudal setee brown.

Body strongly flattened dorso-ventrally (Fig. 6), broadest across head
and mesothorax. Head large, thin, flattened, with fringed infero-lateral
margins.  Autennae (Fig. 6a) slender, nearly 34 as long as head,
having about 33-joints and minutely ciliated.  Mouth-parts are hairy as
shown in Figs. 6b, 6¢, 6d, 6e, 6f, 6g and 6h. Outermost canine of
mandible Well-develoﬁed, broad and serrated internally, the interior canine
smaller and shorter, I.acinia of maxilla terminated by 3 stout tubercles
of unequal size, with the internal margin bearing 2 long and short series
of stiff hairs; maxillary palpus 2-jointed, the distal one of which being
densely veltinous at the terminal margin. ILabium broad and stout, labial
palpus with dense hairs on the distal joint. Median piece of hypopharynx
sub-quadrangular, lateral pieces obliquely truncated.  Pronotum narrow,
its lateral borders rounded at the front corners.

Abdomen flattened ; the segments from the 2nd to the 6th with 3
lateral, triangular, curved, spine-like, sharp processes directed outwards and
gill-lamellae attached to the center among them (Ifig. 6 o); each segment
marked with a pair of dark spots on the dorsum. Gills present on the

abdominal segments from the 1st to the 7th, thosc of the 7th being the
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smallest. Each gill-lamella obliqully ovate in shape, with thickened external
and antero-interior portions ; the external margin of the 1st pair fringed, but
those from the 2nd to the 6th the margin minutely spinulated at one
part and the rest fringed (Figs. 6k, 6], 6m and 6n); trachea branched
arborescently and distributed chiefly at the internal thinner part. All
lamellae have finger-shaped purple respiratory filaments. Gill lamellae of
the present form differs greatly from those in other ZEpeorus-nymphs in : (i)
their size being conspicuously larger and (i) they being reddish purple
in colour and mottled on their internal thinner portion with distinct large
and small round reddish brown or dark brownish red spots.

Tegs strong, fringed with long hairs on the external margins;
femur large, broal and marked with 2 dark bands on the upper side;
tibia and tarsus long and sleuder; tarsal claw armed with 5 distinct
large lateral teeth at about 24 from the base (Figs. 6i, 6j). 2 caudal
setee, thick and slightly longer than the body.

Szzer Leagth of Dody...ovvviiiiieiiiiiiiiiiiiiirci e 11 mm.
Tength of caudal setee vuvvvrviieininirniiemiiiininnnnnn, 12'5 mm,

Localities: 'The type specimen was taken by Professor T. Kawamura
on September 14, 1917, in a small inlet stream ° Shirisetunai’ of I.ake
Shikotsu (lat. 42°45'N.), Prov. of Iburi in Hokkaidd.

Similar forms have been also collected from: a swift torrent at
Kiyotaki, west of Kyoto (Utno, April, 1926 ; May, 1927); the Iwakuni
River, Prov. of Suwd, western Japan (Yamanoucar, April, 1922) ; Katajiri
or the natural outlet of Lake Tazawa (lat. 39°43'N.), Prov. of Ugo
(Kawamura and Ufno, July, 1925)'; the Tenrya River, at Tida, Prov.
of Shinano (Ufino, Sept., 1926); the Kiso River, at Kiso-Fukushima,
Prov. of Shinano (Mimura, April, 1927); the Kotd River, at Akiyoshi,
western Japan (Ufwo, May, 1927); in many mountain torrents of from
970-1 680 m. above sea level, in the prov. of Shinano and Hida (Imawmsar,
July-August, 1g27).

Notes: This nymphal form is always found under stones in rdpid

1)  We collected in this brook a number of a caddis-wotm P2ylopotamus and one of the
aquatic Rhyncota Aphelocketrus nawae MATSUMURA,
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torrents and rivers or open wave-beaten-shores of larger lakés, and seems
to be widely distributed thoroughout Japan, although I have never had
an opportunity to observe the imago of this nymph. This nymph is
also distributed in torrents on higher mountains, such as, the so-called Japa-
nese Alps in central Japan, where its altitudinal distribution was observed to
be as high as about 1700 m. above sea level, at which the temperature
is so low as ca. 5°C by day in August. In such high elevations, the
full grown nymph (as large as 16mm.), which becomes a darker purplish
brown, is taken af the middle of Awugust, and therefore the emer-
gence of the subimago will probably occur in those days, although it
has been overlooked in its imago stage because collections have not been

made at the right date.

Epeorus sp. (sp. nov.?)
(Zext-figure 5 and 0)

This Zpeorus-nymph is the most remarkable one having a con-
spicuous mid-dorsal tubercle on the hinder margin of each abdominal
segment (Text-fig. 5A). Body,
legs and caudal sete arc all
purplish brown in colour.
Abdominal dorsum of segment
from the 4th to the 8th arc
marked with distinct white spot
as shown in the accompanying
figure. 7 pairs of gills, white,
large and elliptical-ovate in

shape, and provided with

purple-coloured respiratory fila-
ments (Textfig. 6, A and B).
Each pair of gill lamellae

covering those behind them,

B
Text-figure 5. Zpeorus sp. (sp. nov.?).
A. Nymph, dorsal view, X12; B. Right leg, X 12.

the 7th attaining a little beyond
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the hind margin of the last abdominal segment. Tarsal claw strong,
armed with both 3 inferior and basal-lateral teeth (Text-fig. 6,C).

Szze (in mm.)

Tocalities Sozan Urai
Tength of body ) 9 7
Length of antenna 2.5 2
Tensth of caudal seta 7°5 " ca. 6

Localires and motes:  Iformosa. 4 nymphs (2 of which the younger
specimens  being as large as
3 5mm.) were collected by Mr,
R. Takanasar in a rapid at
SHzan, near Taihoku, (October
23, 1923). Another specimen
of a similar form was taken
by him on October 17, 1927,
at Urai.  In the last named
locality, its associate 1is a
curious immature form of a

stone-fly Zeltoperia.

Text-figure 6. Epeorus (sp. nov.r).
A, Right 1st gill lamella, X42; B. Right z2nd
oill lamella, X 42: C. Claw of 2nd leg, X123.

I71. Famidy: Baetidae.
Ney to the Japanese genecra of Bactidac.

a. Outer caudal setee fringed on both sides.

b. 7 pairs of gills inserted laterally o1 abdominal segments 1st to th,

1) There has been recorded from Formosa Pelloperis formosana KLAPALER (1913,
Lntom. Mitt, 1, Nr. 11, p, 123) [LESTACE, 1927 —Recuerdl de I'Institut zo0logigue Torley-
Rousseau, T. I, fasc. 1, 1927, p. 841 On this Formosan Pertoperla-nymph, T shall report
in the other paper following this.

2) Somectimes bare or minutely ciliated.
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gills long, double and filamentous....... 1. Paraleplophlebia.
1st pair of gills elongated lanceolate, but the other 6 pairs

lamelliform and trifurcated at the tip.......2. Choroterpes.

bb. 5 or 6 pairs of gills present on dorsum of abdominal segments,

double, but not linear, one pair more or less elytroid.

c.

cc.

5 pairs of gills present on abdominal segments 3rd to 7th; a

pair of dorsal tubercles on hind margin of each abdominal

segment ; maxillary palpus shorter than lacinia ............
.................................................. 3. LFphemerella.

6 pairs of gills present on abdominal segments 1st to 6th, on
the 1st segment linear, but on the 2nd large, quadrangular
and elytroid, covering the four pairs of gills behind; no
dorsal abdominal tubercles as in ¢; maxillary palpus longer

than lacinia ...iceveivreerennineenns ceererieenes veeee 4. Caonrs.

aa. Outer caudal setee fringed on inner sides only.

5. Body cylindrical, but somewhat depressed ; postero-lateral angles

of hinder abdominal segments not produced into lateral spines.

C.

cc,

Gill-lamellae double or at least so on some of the anterior
segments ; the last joint of labial palpus obliquely cut......
............................................................ 5. Clocon.
Gills simple in all pairs and obtuse at the apex; the last
joint of labial palpus not obliquely cut as in ¢
d. 3 caudal setee, remarkably fringed; the last joint of
labial palpus somewhat dilated distally and rounded ...
..................................... peeiiieeneenn 60 Baétis.
dd., 2 caudal sete, slightly fringed; the last joint of labial
palpus conical and acuminate at the summit.........

................................................ 7. (O Acentrella,

56. Body cylindrical, but abdomen somewhat flattened; postero-

lateral angles of hinder abdominal segments produced into thin,

flat,” sharp lateral spines.

C.

Fore-legs conspicuously fringed with series of long stiff setee ;

gill-tufts present upon the bases of maxillee, coxee of fore-
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legs and bases of abdominal covering lamellee which are
usually dorsal and erect..............ovenn.. 8. Clurotoncles.
ce. Tore-legs without such conspicuous fringes as in ¢; no
maxillary or caxal gills; abdominal gil's without any gill-

tufts and double on the anterior segments...... 9. Szphlurus.

1. Genus: Paraleptophlebia ILEstaGE (1917)

Nyvmph: LESTAGE (19017), p. 342, Fig. 27, (1921), pp. 222-225, Fig. 56.

Paraleptophlebia (?)cincta (RErzius)
(Plate VIII, Figs. 4, ya~yj)

The following description is based upon only two poorly preserved
old specimens.

Descreption : Body slender and remarkably elongated and cylindrical,
gradually tapering backwards (Fig. 7). Head of moderate size, wider than
prothorax and nearly triangular in dorsal view. Eyes lateral. Antennae
(Iig. 7a) Slendcr, about 145 as long as body, setaceous and brownish.
Abdominal dorsum marked with a decp browii colour-pattern as shown
in Ig. 7, the ventral side of abdomen pale yellowish. Pronotum and
mesonotum brownish. Mandible short, broad, with two strong and acute
canines, appendage tapering into a compact brush (Fig. 7¢, 7d). Lacinia
of maxilla (Fig. 7e) short, broad, truncated, bearing long hairs ; maxillary
palpus slender and pilose.  Of labium, glossae oblong-ovate aud para-
glossae semi-ovate, their inner margin excavated (Fig. 7f).  Median
piece of hypopharynx obovate, lateral pieces obtuse (Fig. 7g).

Legs slender and weak; tarsal claw slender, pointed and armed
with about 10 to 12 minute inferior denticles (Fig. 7h).

Gills present on abdominal segments fromsthe 15t to the 7th, 2-leaved,
linear acuminate, purplish, the margins from the 2nd to the 7th beset
with minute hairs.

Caudal setae long and provided with minute hairs; several joints
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near the base blackish brown, but the other distal joints pale yellow in
colour.
" Stee: Tength of Hody .evvvereiiiiiiiiiiiiiiiiiiiceccieeee s 0*5 mm.
Remarks . The caudal setee of Leplophlchia (Paraleptophlebra 1. ESTAGE)
cernecta have been described as being nearly 114 times as long as the
entire body. Unfortunately, the setee in our specimens had been broken
off in part and lost, so that it was impossible to know exactly the
relative length of them to the body length. But the examination of
many other important features, and the comparison of the illustrations
of the nymph of ZL. crncla in EaToN’s ‘ Rev, Monographs ' have revealed
us that these two specimens are undoubtedly identical with Faralept. crncta.
Localtty : 2 specimens obtained by Prof. T. Kawamura on July 8,

1924, in a small creek at Yamanaka hot springs, Prov. of Kaga.

2. Genus: Choroterpes Earon (1881)

Nymplh: TaroN, Rev. Monogr,, p. 105 ; Lestack (1921), pp. 228-229.
Choroterpes trifurcata sp. nov.

(Plate XV., Figs. 16, 16a—16])

Description:  Body somewhat depresséd, widest across prothorax,
T{ead large, slightly narrower than pronotum; eyes dorso-lateral; 3
large ocelli, lateral two of which being reniform (Iig. 10). Antennac,
in my materials, are all partly broken off and lost. Of mandibles (Ligs.
16c, 16d), canines slender, elongated and toothed, molar in a large mea-
sure.  Maxillary palpus slender and longer than lacinia, the 1st joint
slightly shorter than the 2nd and the 3rd together.  Of labium (Fig.
16e), glossae very small and semi-ovate, paraglossac large, broadly
rounded; labial palpus slender and j3-jointed. Pronotum short, with
lateral margins straight, antero-lateral angles rounded, somewhat arched
dorsally and yellowish brotwn. T.egs slender (Fig. 16f); hind legs a
little the longest; pale yellowish, marked with irregular dark bands on
femur; tarsus (claw excluded) nearly }5 as long as tibia; tarsal claw

well-developed, armed with a series of pectinations of about 14 flat

L
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spines on the internal margin (Fig. 16g). Abdomen somewhat flattened,
dorsum yellowish brown and with dark markings except on the median
line; each abdominal segment produced into flat acute but short spines
at its postero-lateral corners (Fig. 16).  Gills present on the abdominal
segments from the 1st to the 7th, on those from the 2nd to the 7th
double, purplish, lamelliform, and divided into 3 long linear branches
at the tip (IFig. 16i, 16j), while on the 1st being single and linear filament

(Fig. 16h). Caudal setze longer than body and minutely ciliated.

Stze: Tength of body ........... ettt et e e et ereerarens 50 M.
Length of median caudal seta .......covevvvvininiaianinen. 6-8 mm.

Antennae and outer setae broken off and lost,

Remarks:  This nymph is very closely related to that of the
European CJ. pictets Eaton in its mouth-parts, legs, etc., but, as
far as T have studied in the literature, I have never come upon a nymph
that has such remarkable trifurcated gill-lamellae. TFor this reason, I
regard this nymph for the present as a new species,

Localifres : 3 specimens collected by Mr. R. Takaunasal in Aug.,
1926, in a stream at Tajhoku (lat. ca. 25° N.), Formosa. Yet unknown

in Japan proper.

3. Genus: Ephemerella Warsu (1862)

Nymph: EAToN, Rev. Monogt., pp. 125-126 ; E~PETERSEN (1910), p. 75;
LestacE (1917), p. 358, (1921), pp. 232-235.

This genus includes the most striking nymphal forms which show
great specialization in form and variability in size.  They are, together
with some Heptagenizdae-nymphs, one of the most important elements
of the brook-fauna in the KyOto region, and are usually found under
stones or on the bed of the streams in those localities. NEgpuaM' has
pointed out that *‘ the nymphal differences are chiefly in the number and
arrangement of the gill lamellae,” and he explained that *‘these things

are perhaps most subject to the influence of environment.”  The facts

1) 1905, p. 41.
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are also true of our nymphs. Of the four ZLphemerella-nymphs, three
seem never to have appeared in the literature of the mayfly nymphs

until now, and hence are regarded as new for the present.
Key fo the Japauese spectes of the Ephemerella-nymphs.

a. Head without any frontal spines.

B.  Caudal setee longer than body; body of moderate size.........

...................................................... E. longicaudata nov.
fBB. Caudal setze shorter than body ; body small, short and blackish.
............. J USSR 1) 27 A s Te\

oa. Head with frontal spines.
B. With 2 short tubercle-like frontal spines............ I, tuberculala.

BB. With 3 conspicuous frontal spines; caudal sete fringed remark-
ably; femur of the fore-leg armed with a series of stout

12551 U ) OO I, trispina nov.

Ephemerella longicaudata sp. nov.
(Plate VIIT, Figs. 8, Sa, §~81,; IX., Figs. 56~8h)

Descripteon:  Body somewhat flattened, widest across mesothorax
and 4th abdominal segment (Fig. 8). Head short, narrower posteriorly
and arched above. Antennae long, slender, filiform and slightly ciliated
(Fig. 8a). FEyes lateral, 3 small ocelli on the vertex of head. Pronotum
rectangular, about 14 as long as wide and arched above. Mesonotum
broad, slightly arched above and excised at the antero-lateral corners.
Abdomen more flattened than the thorax, broadest at the 4th abdominal
segment and thence tapering rapidly toward the cauda. Iateral margins
from the 3rd to the 7th abdominal segments terminate in acuminate fat
spines. Fach abdominal segment from the 3rd to the 8th is armed on
the dorsal surface with a pair of symmetrical short tubercles directed
backwards (Fig. 8).

Mouth-parts are as shown in Figs. 8b, 8¢, 8d, 8e, 8f, 8g and 8h.

Mandibles short and stout; outet canine strong, terminated into 2 apical
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teeth, and serrated internally ; internal canine smooth. Tacinia of maxilla
large, terminated into 2 large curved spines; maxillary palpus very small,
about % as long as lacinia. Terminal joint of labial palpus rudimentary ;
glossae small, but paraglossae large and obtuse-ovate,

Gills present on abdominal segments from the 3rd to the 7th, double
(Figs. 8, 8i, 8j, and 8k). Each posterior lamella is invisible from above
because it is covered by the immediately preceding one; the former,
posterior lamella, V-shaped, shorter than the anterior and its margin cut
into about 14 small lobes (Fig. 8i), but the latter, anterior lobe, sub-
quadrangular and acutely pointed at the inner apical angle (Fig. 8i, 8j) :
lamellae on the 7th segment very small and the postetior lamellae not
cut into as in the preceding 4 pairs (Fig. 8k).

TLegs long and slender; tarsal claw armed with about 10 to 12
inferior minute tecth (Fig. 81). Caudal setee strong, somewhat elastic
and longer than the entire body.

Body, legs and caudal setee grayish olivaceous yellow in spirit.

Stze: Tength of body..u.ivverieiiiiie e, 12 mm.
Length of median caudal seta........ccoevveiveirniniinnnns 14+5 mm.
Length of outer caudal setee......ccovevviiiiiiiiiiineeenn, 12-5 mm.

Remarks . The present nymph is closely allied to that of the North
American [iphem. bispina of NEEDuAM', but can be distinguished from
that by the following features: (i) Maxillary palpus very short, almost
14 as long as lacinia (in Z. lspena hardly half as long as lacinia).
(ii). Gill lamellae acutely pointed at the inner apical angle (in Z. dspina
it is obtusely pointed).  (iii). Caudal setze about 124 times as long as
body.

Locality : I.ake Biwa, Prov. of Omi.

3 specimens are preserved in the Otsu Hydrobiological Station which were
taken by Mr. M. Mocuizukt on Mdy 21, 1918, under a stone on the

shore of T.. Biwa near the Station.

1) 1905, p. 43.
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Ephemerella nigra sp. nov.

(Plate IX., Fzgs. 9, 9a—on)

Description : Body and legs remarkably brownish black in colour and
often with a distinct white mid-dorsal line (Fig. g).

Body short, stout, rather flattened, broadest at prothorax. Iead
small, much narrower than prothorax; eyés prominently lateral. Antenna
(Fig. ga) short, sparingly setaccous, with about 27 joints and brown in
colour.  Pronotum large, rectangular, 14 as long as wide, remarkably
arched above, with straight lateral margins and antero-lateral angles excised.
Mouth-parts are as shown in Figs. gb, gc¢, 9d, ge, ¢f and gg. Iabrum
sub-quadrangular. Mandible short, broad, with strong and acute canines
and small molar. Iacinia of maxilla short, truncated, hairy and with 2
large, curved, serrated spines and 5 smaller spines at the terminal end;
maxillary palpus nearly as long as the lacinia.  Terminal joint of the
labial palpus rudimentary.

Abdomen short and more flattened than thorax, about half as long
as wide, with lateral margins spinulated and from the 4th to the 8th
segments terminated into flat lateral spines curved posteriorly. On the
dorsum of abdominal segments from the 3rd to the gth present a pair of
symmetrical pointed tubercles directed backwards (Fig. gj). Ventral side
of abdomen flat or slightly concave and reddish brown in colour. Gills
present on abdominal segments from the 3rd to the 7th, double, that of the
7th being very small and covered by the preceding elytroid one. FEach
auterior gill lamella thin, membraneous, ovoid in shape, bearing fine
hairs along the margin and gray in colour; each posterior lamella from
the 1st to the 3rd pair is U-shaped one, each lobe of which cut into
about 8 small lobelets (Fig. ok), while the 4th is not U-shaped (Fig, gl)
and the sth has only a few lobed lamella (Fig. om).

lLegs strong; femurv spinous, tibia and tarsus hairy; tarsal claw

armed with about 6-8 inferior teeth of unequal size (Fig. ¢h and gi).

Caudal setze slender, about 3{ as long as the body and minutely
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ciliated.
Szze: Tength of Dody...oiviiiivireiviiiieii e ereeieieeaanenaan 8 mm.!
Tength of median caudal seta ............cccovviiiiiinin ois 5 mm.
Tength of outer caudal setee ....oovvvvvnnin i, 4-8 mm.,

Localities +  More than 100 specimens were collected by Prof. T. Kawa-
muraA and Mr, S, Kitacami on May s, 1926, in a rapid * Toyama-zawa ”
(at about 1400 m. above sea level) near Yumoto hot springs at Nikko,
Prov. of Shimotsuké.

Some more specimens from: a rapid torrent at Kiyotaki, west of
Kyoto (Ugno, April, 1926) ; the Tenry River, near lida, Prov. of Shinano
(UENO, September, 1926); the Kiso River, at Kiso-Fukushima (MimMura,
May, 1927).

Remarks . Such a nymphal formw of Ephemerella has never appeared
in the literature, so far as I know. This attractive form is usually found
attached to the sides of, or often under stones in running streams. Some-
times it is grubbed up from the muddy bed on the bottom of a stream,
when its body and legs may be come upon covered with si't. It is
interesting that this nymph is often seen in the barricads of stones of

the caddis-worms, Rhavacophila and Philopotamus.

Ephemerella (?)tuberculata MorGan
(Plate X., Figs. 10, 10a)

Unfortunately, the only specimen obtained by Prof. T. Kawamura
in the River Asahigawa ncar Okayama and kept in the collection of
the Otsu Hydrobiological Station became dessicated, so that it can not be
examined in detail. Trom the various features still recognizable, however,
it is almost ccrtainly Z. fuberculata MorGaN.  No other specimen has

cver been gathered,

Ephemerella trispina sp. nov.
(Plate X., Frgs. 11, 110-1172)

Description : Body robust, broadest across mesothorax (Fig. 11);

1) Often reaches 11 mm.
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colour grayish brown, dirty, covered with silt.  I{ead short and much
narrower posteriorly, and armed with 3 distinct large frontal spines, one
median straight and the other two lateral curved inwards (Fig. 11, 11a).
Eyes large and lateral. Antennae (Fig. 11b) short and slender, minutely
spinulated.  Pronotum large, about 3{ as long as wide, rectangular in
shape, with straight anterior and lateral margins, posterior margin well-
defined, and slightly arched above. Mouth-parts are as shown in Figs.
11¢, 11d, 11e, 11f, 11g and 11h, Mandible slender; outer canine broad,
acute, with 3 teeth at apex; inner canine larger and pointed. I.acinia
of maxilla terminating into 2 large, stout tubercles, a strong curved
scrrated spine and several small spines; maxillary palpus 24 as long as
lacinia, 2 distal joints together nearly as long as the proximal. Terminal
joints of labial palpus only a conical rudiment.

Abdomen flattened, broadest at the sth segment and thence tapering

rapidly toward the cauda ; postero-lateral corners from the 3rd to the 7th
segments form each an acute spine directed backwards; on the dorsum

of from the znd to the 7th segments a pair of large, strong tubercles
present; the ventral side of abdomen flat or somewhat concave and
reddish or reddish yellow in colour. Gills present on the abdominal
segments from the 3rd to the 7th, double, of the 7th being the smallest
(Fig. 11k, 111, 11m and 11n). Each anterior lamella thin, membraneous,
obtuse ovoid, with thickened external margin and trachea arborescently
developed ; each posterior lamella, except on the 7th, cut into many
small lobelets (Fig. 11l, 11m).

T.egs very strong ; femur of fore-leg large, robust and flattened, widest
before the middle and the inner margin armed with a number of strong
teeth of unequal size (Fig. 11i); the infero-terminal corner of tibia
elongated in a long spine-like process; tarsal claw armed with about 4
small inferior teeth near the base. Femur of cach leg marked with 2
dark brown baads on the upper side, but tibia marked with only one
black band (Fig. 11j).

Caudal sctee about 34 as long as the entire body and pale-yellow-

ish; the median seta fringed on both sides, while the outer two seta
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are fringed only on the inner side with long, white hairs, and on the

outer side with short stiff hairs.

S2ze: Tength of Body...cocvvriviiin ciiiiii i, 10°5 mim,
Tength of antenna .....oovviiiiiiiiiiiiiiiiiiiiiiiiiiinnn, I'5 mm,
Tength of median caudal seta .....covvvvviriiinniiinnnns 8:0 mm,
TLength of outer caudal SEE. t et ee i r e neeraeaaens 7:5 mm,

Localities : 4 specimens were obtained by myself on May 19, 1926,

under stones in a swift torrent in Omiya—dani, Mt, Hiei, Prov. of Omi.

Also from: a rapid torrent at Kiyo-taki, west of Kydto (Ufno, June,
1926); the Oshibora River, southern part of the Prov. of Shinano
(Kiranara, June, 1926) ; the Tenrya River, near Iida, Prov. of Shinano
(Kiranara, June, 1926 ; U#No, Sept., 1927).

Notes: This is the thost curious form of Ephemerello-nymphs in
Japan which has 3 distinct spines on the head. It is found attached
to the sides of stoaes in swift torrents or rapid streams and has a
body form remarkably well-adapted for such a situation. At the type
locality, the larvee of the net-winged midges are one of the commonest

associates of this form, as in the case of /rom (already described in

page 29).

4. Genus: Caenis StepHENS (1835)

Nympl: Vavssizre (1882), p. 71; EatonN, Rev. Monogr. pp. I4I1-142;
I5-PrTERSEN (1910), p. 76; LESTAGE (1921), pp. 243-246.

Caenis sp.
(Plate XVI., Figs. 15, 17a-17m)

Description . Head, pronotum and mesonotum and wing-cases brown,
abdomen brownish above and pale ventrally ; antennae, legs and caudal
sctee pale.

Body small and delicate, widest across pronotum. Head narrower
than prothorax ; eyes lateral; 3 ocelli, the lateral two of which being

close to the cyes (Tig. 17a).  Antennae slender, weak, ciliated and
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about % as long as the body (Fig. 17b).  ILateral borders of the
broad pronotum dilated and slightly prolonged in front.  Mouth-parts
are shown in Iigs, 17¢, 17d, 17e¢, 17f, and 17g. Maxillary palpus
longer than lacinia (Fig. 17¢). Of labium (Fig. 17f), glossae and
paraglossae almost of similar size, labial palpus with the rounded last
joint of moderate size.  Abdomen narrowed posteriorly, some posterior
segments being remarkably less in breadth than the anterior ones. Gills
are present on the abdominal segments from the 1st to the 6th; on
the 1st a rudimentary, rod-like simple filament issuing from the antero-
lateral margin of the segment (Fig. 17i), on the 2nd an enlarged quad-
rangular elytroid, coriaceous, with margins fringed with long stiff hairs
and covering completely those 4 pairs of gills behind (Fig, 17h, 17j),
while from the 3rd to the 6th smaller, delicate, thin and membraneous
lamellee, ovate-triangular in shape and fringed with long, branched,
respiratory filaments; these 4 pairs of gills are arranged imbricately
under the elytroid gill covers (Fig. 17h, 17k, 170). Tegs slender;
hind-legs the largest, tarsus (claw excluded) about as long as the
tibia; claw smooth (Fig. 17m). Caudal setee weak and minutely ciliated.

Abdomen and elytroid gill-covers. beset with short hairs and covered

with silt.

Stze: Length of Body toevevvivieeiiiiieriniiiiin i, 3'8 mm.
Length of antenna ......cccvvviiiiiiiniiiiiiiiiieiiiiininn. -8 mm,
Tength of median caudal seta ........c.cecoviieiieininns, 2.5 mm,
Tength of outer caudal setee ..........ccoveiiiiineiiinnennn. 2 mm.

Locality:  Formosa.
T found this attractive nymph (2 specimens) in a collection of Mr,
S. Issuiki’s on May 27, 1927, in a rapid at Rai-sha (lat. ca. 22°30’ N.),

Southern Formosa. No records from Japan proper.

5. Genus: Clogon (I.) BEXGTSSON (1914)

Nymph: EaroN, Rev. Monogr., pp. 180-181 ; E.-PETERSEN (1910}, pp. 70-77
LESTAGE (1921), pp. 248-253.
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Cloéon dipterum (LINNE 1761) BENGTSSON
(Plate XI. Figs. 12, 120—12p)

Zmago: LEaTON, Rev. Monogr., p. 182 ; MATSUMURA (1905), p. 161, PL. X, fig. 11,
Nymph: KLAPALEK (1909), p. 20; E.-PETERSEN (I910), p. 77, Fig. 68-59;
LesTaGE (1917), p. 395, Figs. 42a-j, (1921), p. 253, Figs. 66a-j.

Description:  Body elongated, cylindrical, broadest across mesothorax
(Fig. 12). Tace vertical and eyes lateral. Antennae (Fig. 12b) slender,
nearly as long as the body and slightly sstaceous. Pronotum narrowed
anteriorly, with rounded lateral margins,  Mouth-parts are shown in
Tigs. 12¢, 12d, 126, 12f, 12g, and 12h., Iacinia of maxilla terminating in
a short strong tubercle and the internal margin provided with a series
of flat spines; maxillary palpus slender, and longer than lacinia. Distal
joint of labial palpus broadened distally and obliquely truncated at end.
T.egs slender and weak ; tarsal claw sharply pointed and armed with about
10 spinules (Fig. 12i).

Abdomen cylindrical, gradually tapering backward., Gills present
on segments from the rst to the 7th, double except the hindmost, and
the 3rd the largest. Gill-lamellee all similar in shape, foliaceous, and
ovate ;‘ trachea plumately branched (Figs. 12j, 12k, 12], 12m, 12n and
120). Caudal setze slender and tapering, pale, several joints at about
the middle blackish brown (Fig. 12); outer setee fringed on the inner
side only, but the median‘ seta decked on both sides with long soft hairs.

Body and legs gray-yellowish green, male being somewhat darker ;
cach abdominal dorsum marked with blackish colour-patterns,

Szze (in mm.) :

Female Male
Length of body 1o-11 83
Length of median caudal seta 6.2-6-5 6.5
Length of outer caudal sete 7-7-8 7-0

Localitres: Kybto (Ufino, April anl May) ; Minoo, near Osaka (M.
Mocnizuki, May, 1918).
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Notes:  In the Kydto region, this species is the commonest ephe-
merid found usually in small silty pools such as are found with luxurious
growths of cyperoceous plants and covered with Sprrodela; e. g., I took
it in a small shallow pool in the Botanical Garden of the Imperial
University, where it lives in the quiet muddy bottom or may be seen
hanging among the sedge-vegetation, In this region, the emergence of
the sub-imago and the imago occurs at the end of April, lasting to the
middle of May.

6. Genus: Baktis Leaca (1815)

Nymph : IEaron, Rev, Monogr., p. 157; E-PETERSEN (1910), p.‘ 78 ; LESTAGE
(1921), pp. 257-261. ’

Baétis bioculatus (LINNE)

(Plate XII, Figs. 13, 130-1371)

EaToN, Rev. Monogr., p. 158; KLAPALEK (I1gog), P. 18 [/mago]; LESTAGE
(r917), p. 408.
Coloration : Head and thorax brownish; abdomen pale, with dark
brownish markings on the dorsum; gilldamelle somewhat purplish;

caudal setee and legs pale yellowish.

Szze: Length of body vvvvviiiviiiiiii g'5 mm,.
Length of median caudal seta ......covvvvviiiiiinnnnns sees 4°0 MM,
TLength of outer caudal setee.....o.oiviiiiiiiiiiiinininn. 4'8—5 mm,

Localitres : One specimen was obtained under a stone in a small inlet
creek of Iake Towada, Prov. Rikuchtt (Kawamura and Uéno, July
1g25) and the others from a small torrent ‘Shirisetunai’ near Iake
Shikotsu, Prov, of Iburi, Hokkaidd,
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y. Genus: Acentrella BENGTSSON (1912)'

? Acentrella (sp. nov. ?)
(Plate XVII., Figs. 18, 18a—18k)

Among numerous mayfly nymphs that were collected by Mr. K.
Imanisni during the summer of 1927 in many mountain torrents high
up on the so-called Japanese Alps, some g71-1goo m. above sea level,
I found a number of nymphs which seem to correspond to the present
genus Acentrelln. Descriptions are given below.

Descriptwn :  Body elongated and cylindrical, widest across imeso-
thorax ; thorax somewhat depressed. Head narrower than pronotum,
face vertical, yellowish, marked with a series of brown spots between
the eyes as shown in Fig. 18 ; eyes large and lateral ; 3 ocelli. Antennae
robust, ¥4 as long as the body. Anterior margin of pronotum excavated,
lateral margins rounded, pale and marked with brown patterns in the
middle portion.  Mesonotum dark brown. Mouth-parts resemble much
those of Baéfss as shown in Figs, 18b, 18¢, 18d, 18e, and 18f, ILabrum
(Fig. 18b) quadrangular, with rounded frontal margin and armed with
a series of spines and fringes. Mandibles (Fig. 18d, 18e) similar
in shape to thosc of Baétzs. Maxillary palpus as long as lacinia, its last
joint being slightly longer than the proximal one. TLabium (T7ig. 18f),
with palpus 3-jointed, of which the basal joint being ncarly as long as
the distal two together, the last joint short, rounded, conical, acwminate
at the summit and not dilated distally as in Baéfrs, and armed with
short spines ; glossae and paraglossae narrow, the former nearly as long
as the latter; prementum narrow.,

Abdominal segments yellowish, and some posterior ones, excluding
the mid-dorsal line, darker; each segment with a pair of dark-brown
linear markings on dorsum, but on the last three segments these

markings change into round spots (Fig. 18g). The ventral side of each

1) I was unable to see BENGTSSON’S original description (1912, Entom. Zidskr. p. 110),
Key and description of the nymph are in LrsTAGE's Monograph (1921, p. 248 and 257).
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segment, excepting the last two, is marked with a pair of two rows of
brown lanceolate spots (Fig. 18h). Gill-lamellae present on the abdominal
segments from the 1st to the 7th, small, simple, white broad, elliptical-
ovate in shape, the margin provided with minute long hairs (Fig. 17a, 171,
17]); trachea indistinct.

Tegs long and slender (Fig. 18k); tarsus 34 as long as tibia,
both provided with a series of hairs along external margins; tarsal
claw strong, pointed, armed with 6-8 stout inferior teeth and a stiff seta
near tip (Fig. 18h). 2 caudal setee, stout, somewhat clastic and longer

than the entire body.

Szze: Length of body ..ovvvvvenivniniininnin.n, e 5:5—6 mm.
Length of antennee.........ccoocliiiiivinivininineninenannn, 1°5—2 mm.
Length of caudal setee ....oovveiiienininiiiiinvnneennnns 8-8-5 mm,

8. Genus: Chirotonetes WALKER (1833)

Nymph: FEATON, Rev. Monogr. pp. 203-204 ; LESTAGE (1917), p. 420 and (1921),
pp- 262-264.

Chirotonetes (?)japonicus ULMER (1919)
(Plate XIII., Figs. 14, 14a-140)
ULMER (1919), pp. 59-51 [Description of the imago].

Descriptron . Head, thorax and abdomen of a beautiful chocolate
brown, paler in legs and ventral side of abdomen; on the dorsum of
body a broad white median stripe running from the vertex of head to
the last abdominal segment (Fig. 14).

Body robust, cylindrical, widest across mesothorax. Tlead in
dorsal view nearly semi-circular and remarkably narrowed anteriorly.
Pronotum narrow, about %4 as long as wide and prominently arched
above (Fig. 14 and 14a). Antennae (Iiig. 14b) long, robust, minutely
setaceous, 2 basal joints even stouter.  Mouth-parts hairy as shown
in Iiigs. 14c, 14d, 14¢, 14f, 142 and 14h. Tabrum nearly quadran-
gular, armed with wiry bristles on the outer surface and fringed with

long hairs around the margins. Mandible thick and broad, the
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outer canine slender and di- or tri-dentate, the inner one also tridentate ;
molar small and smooth. Of maxilla, palpus z-jointed, hairy; lacinia
terminating in a long, straight, sharp spine, and a tuft of gill filaments
attached to the base. T.abium stout, palpus remarkably large and long,
2-jointed, of which the basal joint is cylindrical, naked, but the distal
one twice as long as the proximal, with a straight inner margin and an
arched outer onc and the exterior border fringed with a line of long
setae ; paraglossae clongate-triangular in  outline, glossae small and
round-triangular.,

Abdomen corpulent, cylindrical, arched above, flattened and carinate
laterally, with strong integuments ; postero-lateral angle of hinder segments
prolonged into a sharp, flat, lateral spiniform process directed backwards
(Fig. 14, 14k).  Gills present on the abdominal segments from the 1st to
the 7th, and covered by stout lamellae. Kach protecting lamella nearly
ovoid in shaps, with the outer margin strongly chitinized and armed with
minute teeth and hairs; a tuft of flat, purplish, 2—3 ramified gill filaments
attached to the base of the under side of each protecting lamella (Figs.
141, 14 m, 141 and 140).

Teas strong; cach femur marked with 2 dark brown bands on
the upper sides, tibia and tarsus with only a single black band
(Figs. 14, 14i and 14j). Of fore-legs, antero-ventral borders fringed with
a series of well-developed long setee, single on tarsi and double on
tibiac and femora; the distal end of tibia beset with a single long
strong spine (Ifig. 15i); a large tuft of forked gill filaments attached
to the coxac of foredegs (Fig. 15i). Caudal setee thin, rapidly tapering
toward the end, closely fringed with tawny hairs which disappear at
the distal portion; several joints at about 3/, from the base markedly
darker (Fig. 14)

Localities' . The Tenrytt River, near Tida, in the southern part of
the Prov, of Shinano (UfNo, Sept., 1926).

The other localities are: the Yoda River, Prov. of Shinano (M.

1) TULMER has stated that Ch. japonicus is distributed in Japan and Korea and has

n

described that 1 9. and 1 & of the imago were collected at Gifu during April and May,
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Mocuizugl, Sept., 1917); a torrent at Minoo, near Osaka (Uf#no, June,
1925); a torrent at Kibune, north of Kybto (Utfno, April, 1927); a
stream at Yamanaka, Prov, of Kaga (Utno, July, 1927).

Noles :  This nymph is very agile and abounds in our rapid streams.
The specimen used in the preceding description came from a small creek
with muddy bottom along the Tenrytt River. In this locality I have
observed it swimming skilfully by strokes of its flat abdomen and power-
ful caudal setee, and wandering here and there among the submerged
stones, Sometimes it was found under stones or in the crevices of sub-
merged stones or rocks and often supporting its body with the strong

fore-legs on the surface of a stone.

9. Genus: Siphlurus Faron (1868)'

Nympk: Earon, Rev, Monogr.,, pp. 215-216; E-~PrrERSEN (I910), p. 79;
LEsTAGE (1921), pp. 264—266.

Siphlurus (?)alternatus Sav’
(Plate XIV., Fags. 15, 150-150)

Three specimens which were taken by Mr. M. Twar in 1915 arc
preserved in the Otsu Hydrobiological Station.

In spirit, the body a grayish yellow, legs and seta dirty vellowish,

Srze s Tength of Body .ovvviiiiiiiiiiiiiiiiii 15 mm,
Tength of median caudal seta .......ooovvviiviiinn, . 6:5 mm,
Tength of outer caudal setee..... s P A IR 111 O

1) 8. sapporensisiMarsuMura was described from northern Japan,
2) Earon, Rev. Monogr,, p. 219; NEEDITAM (1Q0l1), pp. 423-425.
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Tabium, upper view. X 20,
Hypopharyns, X go.
Right Tst leg, X8.
Right 2nd leg, X8.

. Right 3rd leg, X8,

Right 2nd gill lamella, X12.

Right 1st gill lamella, X 20,

Labium, under view, XZz5.
Hypopharynx, X 25.
Right 1st leg, X12.

Gill lamella of 2nd segment, (left),

}Mandib]es, X 40.

Left 2nd gill lamella, X 16.
Right 31d gill lamella, X 16.
Left Oth gill lamella, X16.
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EXPLANATION OF PLATES
Plate III.
Liphemera japonica ?
Fig. 1. Nymph, dorsal view, 21/, Fig. 1h.
Fig, 1a. Abdomen, ventral view, Xz1'/.. Fig, 1i.
Fig. 1b, Right antenna, X12. Fig, 1j.
Fig, 1¢, Labrum, X zo. Fig. 1k,
Fig. 1d. Left mandible, X 16. Fig. 11
Fig. re, Right mandible, X 16, Fig. 1m.
Fig. 1f. Maxilla, Xzo. Fig. 1n.
Fig. 1g. Labium, under view. Xzo,
Plate TV.
Potamanthus luteus.
Fig. 2. Nymph, dorsal view, Xo. Fig. 2f,
Fig. 2a. Right antenna, X 2o, Tig. 2g.
Tig. 2b. Labrum, X 25. Fig. 2h.
Fig. 2c. Fig. 2i.
Mandibles, 25.
Fig, 2d. andibles, X 25 X 20,
Fig. ze. Left maxilla, X23.
Rhithrogeng japonica.
Fig. 3. Nymph, dorsal view, Xo. Fig. 3c,
Fig. 3a. Right antenna, X zo. Fig. 3d.
Fig. 3b. Labrum, X40. Fig. 3e. Maxilla, X zo.
Fig, 3f. TLabium, X16.
Plate V.
Rhithrogena japonica.
Fig. 32. Hypopharyn X, X2zo. Fig. 3k.
Fig. 3h. Right 2nd leg, X12. (claw, X59) Fig. 3l
Fig. 3i. Nymph, ventral view, X9, Fig. 3m.
Fig. 3j. Left 1st gill lamella, X 16, Fig. 3n.

Left 7th gill lamella, X16.

|
R
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Tron sp. ?
Fig, 4. Nymph, dorsal view, x3. Fig. gf. Maxilla, Xzo.
Fig. 4a. Head, dorsal view, X8. Fig. 4g. Labium, X 16,
Fig. 4b. Right antcnna, X zo0. Fig. 4h. Hypophﬂ.rynx, X 20.
Fig. 4c. Labram, X4z, Fig. 4i. Right r1st leg, X 8; claw, X5o.

Fig. 4d.

Fig, 4e. }I\'Izmdibles, X 20,

Plate VI.

Tron sp. ?
Fig. 4j. Nymph, ventral view, X3. Tig. 4m. Left 6th gill lamella, X16.
Fig. 4k. Left 1st gill lamclla, X 12, Fig. 4n. Left 7th gill lamella, X16.

Fig, 41, Left 2nd gill lamella, X106,

Fedyurus japonicus

Fig, 5. Nymph, dorsal view, x21/,, Fig. 5g. Hypopharynx, X16.

Fig. 5a. Right antenna, X zo. Fig. sh. Right 1st leg, X 8; claw, Xgo.
Fig. gb. Labrum, X 16, Fig. 5i. Claw of right 31d leg, X so.
¥ig. gc. Right mandible, X 20, Tig. 5j. Right 1st gill lamella, X 2o0.
Fig. 5d. Left mandible, X zo. Fig. sk. Right 3rd gill lamella, X2o0.
Fig. gse. Right maxilla, X z20. Fig. 5l. Right 6th ¢ill lamella, X 20.
Fig. 5f. Labium, X16. Fig. gm. Right 7th gill Jamella, X zo.

Plate VII,

Lpeorus latifolinm.

Fig. 6. Nymph, dorsal view, X4. . TFig. 6i. Right 1st leg, X8; claw, x42.
Tig. 6a. Right antenna, X zo. I Tig. 6j. Right 2nd leg, x8.

Fig. 6b. Labrum, X 2o, Fig. 6k. Right 1st ¢ill Jamella, X10.
Fig. 6c. Right mandible, Xzo. Fig, 61. Right 3rd gill Jamella, X12,

Fig. 6d. Left mandible, X zo, Fig, 6m. Right 6th gill lamella, X 12,

Fig. Ge. Left maxilla, X20. Fig. 6n. Right 7th gill lamella, X 12,

Fig. 6f. Labium, under view, Xzo. Fig. Go. Posterior part of abdomen (uills

TFig. 6g.  # ,upper view, Xzo. [‘ removed), X8.
!

Fig, 6h. Hypapharynx, X zo.
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Fig.
Tig,
Fig.
Fig,

Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Y

ig. 8a.
. 8i.

. 8b.
g. 8c.
ig. 8d.

9.
gb.

9c.
od.

ge.

of.

9.
oh,

9i.
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Plate VIII.

Daraleptophicbia cincta ?

Nymph, dorsal view, X4 (caudal

setee hroken off).

. Right antenna, X42.
. Labrum, X zo.
. Right mandible, X 2o0.

. Left mandible, X zo,

Fig,
Fig.
Fig.
Fig.
Fig.
Fig,

7e. Left maxilla, Xzo,

7f. Labium, X20.

7g. Hypopharynx, X 2o,

7h. Right 1st leg, X12.

7i. Left 1st gill Jamella, X2o.

2§, Left 2nd gill lamella, X2zo.

Fphemerella [ongicaudata.

Nymph, dorsal view, X4. Fig.
Left antenna, X 2o0.
Gill lamella on 3rd segment, (right), Fig,
XI2.
Fig.
Plate IX.

8j. Gill lamella on 4th scement,
X1z,

8k, Gill lamella on 7th scgment,
X 12,

8l. Right Ist leg, X12,

Fphemerella longicandata,

Labrum, X 2o,

}Mandibles, X 20,

Fig.
Fig.

Fig.

Fig.

8e.
8. Maxilla, X zo.
8g. I.abium, X 20.

8h. Hypopharynx, X z2o.

Liphemerella nigra.

Nymph, dorsal view, X4.
Right antenna, X zo.

Labrum, X2z2s5.

}Mandible;, X 25.

Maxilla, X 25.

Labium, X 2s.

Hypopharynx, X 25.

Right 1st leg, X12; claw, X42.
Claw of right 3rd leg, X42.

Fig.

Fig.

Fig.

Fig.

9j. Abdomen, dorsal view, X3, {right

gill lamellae removed).

ok. Left gill lamella on 3rd segment,
X25.
ol. Left gill lamella on 6th segment,

X 25.
om, Left gill lamella on 7th segment,

X 25.

g. on. A part of candal seta, X42.




Some Japanese Mayfly Nyinphs.

Plate X.

61

Lphemerella tuberculata ?

Fig. 10, llcad and fore-leg, X8. Fig, 10a. Claw of right 1st leg, X42.
Lphemerella trispina.
Fig. 11. Nymph, dorsal view, X§. Fig. 11j. Right 2nd leg, X8.
Iig, 11a. Head, dorsal view, X8. Fig. 11k, Left gill Jamella on 4th segment,
Yig, 11h, Right antenna, X20. X 23,
Fig. 11c. Labrum, X4z2. Fig. 111, Left gill lamella on 5th segment,
Fig, 11d. X 25.
, ‘Mandibles, 2.
Fig. r11c, Mandibles, x4 Tig. 11m. Left gill lamella on 6th segment,
Fig. 11f, Maxilla, X42. X 25,
Fig. 11g. Labium, X42. Tig. 1in, Left gill lamella on 7th segment,
Fig. 11h. Hypopharynx, X42. X 25.
Tig. r1i. Right 1st leg, X8; claw, X20.
Plate XI. )
Clocon dipterumn:

Fig. 12, Nymph, dorsal view, X4. | Fig. 12i. Right 1st leg, X12.
Tig. 1za. Head, frontal view, Xiz. 1 Tig. 12j. Left 1st gill lamella, X20.
Fig. 12, Antenna, X712; distal part, Fig. 12k. Left 2nd gill Jamella, X2o.

X 25. Fig, 121, Left 31d gill lamella, X 20,
Fig. 12¢. Labrum, X25. Fig. 12m. Left 4th gill lamella, X zo.
Fig. 12d Fig. 12n, Left 6th gill lamella, X 2o,
N Mandibles, X 25. - .
Irig. 12c. . Fig. 120. Left 7th gill lamella, X 20,
Frig. 12f., Maxilla, X235, I'ig, 12p. Hindmost segment and basal parts
Iig, 12g. Labium, X3o. of caudal setee, X 20,
Fig. 12h. Hypopharynx, Xs5o. ;

. Plate XIIL
Baétis broculatus.

Fig. 13, Nywph, dosal view, X6 Trig. 13c. Mandible, X42.
Irjg. 13a. Right antenna, X712, Fig. 13d. Maxilla, X42.
IFig. 13b, Tabrum, X4z, Fig. 13c. Labium, X42.
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Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Iig.
Tig.
Fig.
Inig,

Irig.

Fig.
Irig.

Fig,

13f.

13g.

13h.
I3,

13j.

14.

I4a.

14b.

. I4C.

14f.
14g.

10,
164,
16b.

Masvzd U#fNO :—

Hypopharynx, X42.

Left 1st leg, Xr2; claw, %20,
Left 1st gill lamella, X 2o,
Left 2nd gill lamella, X 20.
Left 3rd gill lamella, X 2o.

Fig.
Fig.

&
3

g.

Irig.

Plate XIII.

13k.
131

13m.

13n.

Chirotonetes japonicus ?

Nymph, dorsal view (left gth—7th

gill lametlac removed), X 4.

Anterior part of body, lateral
view, X4.
Left antenna, X 2zo.

Labrum, X2o.

' }Mandibles, X 20,
14e.

Maxilla, X 20.

Labium, Xzo.

Iig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Plate XIV.

14h.
14i.
14j.
14k,

4l

I14m.

14n.

140.

Siphlurus alternatus ?

Nymph, dorsal view, X 3.

. Right antenna, X2o0.

. Labrum, X2o.

' }Mandiblcs,

Maxilla, X zo,

Labium, X zo.

Fig.
Fig.
I'ig.
Fig.
Fig.

Fig.

Plate XV.

130,
15h.
151,
15].
15k,
15l

Choroterpes trifircata,

Nymph, dorsal view, X18.
Labrum, Xg5.
Maxilla, Xgs.

Fig.

Fig.

16¢.
16d.

Left 4th gill lamella, X 20.
Left 5th gill lamella, X zo.
Left 6th gill lamella, X 20.
Left 7th gill lamella, X2o.

Hypopharynx, X zo,

Left 1st leg. X16.

Right 2nd leg, X16.

Abdominal segments VII, VIII,
and IX, lateral view, X8.
Right 1st gill, X20.

Right 2nd gill X zo,

Right 3ud gill, X2o0.

Right 7th gill, Xz2o.

Hypopharynx, X 2o.

Right 1st leg, X12.

Left 15t gill lamella, X16.
Lefe 2nd gill lamella, X2o0.
Left 4th gill lamella, X 16.
Right 7th gill lamella, X 16,

}Maudiblcs, X55.

Fig. 16e. Labium, X35.




Fig.

Fig.
Fig.

Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig,

Fig.

Fig,
Fig.
Fig,
Fig.

Fig.

Irig.

Some Japanese Mayfly Nymiphs.

10f,
16g.
16h,

Left 3rd leg, X26.
Claw, X170,
Right 1st gill lamella, X55.

17.
17a.

Nymph, dorsal view, X18.
Head, dorsal view, X26.
17b. Antenna, X55.
17¢. Labrum, XIIo,
Mandible, X110,

Maxilla, X110,

17d.
17e.
17£.

17g.

Labium, X110,

Hypopharynx, X110,

184,
18h.
18c.
18d
18¢
18f. Tabium, X 8o.

Head, dorsal view, X18.
Labrum, X 8o.

Maxilla, X 8o.

) }Mandibles, X 80.

[ Fig. 161, Left 2nd gill lamella, X55.

Plate XVI.

Caenis sp.

‘

Plate XVII.

2 dcentrella sp.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.

16].

17h.

171,

17

17k,
17l

17m,

18g.
18h.
181,
18].
18k.

Left sth gill lamella, X55.

Abdomen, dorsal view ; right gill
lamellae removed, X 26.
Left 1st gill, X 8o,
Right 2nd elytroid gill cover,
dorsal view, Xss.

Right 3rd gill, x 8o,

Right 4th gill, X 8o,

Right 1st leg, X55.

Abdomen, dorsal view, X18.
Abdomen, ventral view, X 18,
Right 4th gill Jamella, x 8o.
Right 1st gill lamella, X 8o.
Right 1st leg, X18; claw, X 170.



Mem, Coll. Sci. Kyoto Imp. Univ., Ser. B3, Vol. V. L IIL.

M. Ugno delin. UENoO: Japanese Mayfly Nymphs,

Lphemera (2 )japonica.




Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV, PL TIV.

M. Ugno delin, UENO : Japanese Mayfly Nymphs.

2, 2a —z2u. DPotamanthus luteus; 3, 3a—3 ). Rluthrogena japonica.



Mem. Coll, Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl V.

M. UEéno delin, UENO : Japanese Mayfly Nymphs,

30—3n. Rinthrogena japonica; a, 4a—qi. Tron sp. ?



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl VI
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M. Uéno delin, UENO : Japancse Mayfly Nymphs,

yJ—gn. Tron sp. 2 5. sa—sm. Fcdvurus japonicus.



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV, . VII.

M. U£No dclin. UENo: Japanesc Mayfly Nymphs.

Lpeorus latifolium.



Mem. Coll. Sci. Kyoto Imp. Univ,, Ser. B, Vol. IV, Pl VIIL.

M. UgNo delin. UENO : Japanese Mayfly Nymphs.

7, 7a—7y. Paraleptophilehia cincta ? 5 8, 8a, 8:—8L. FEphemerella longrecandata.




Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV, Pl IX.

M. Ukno delin. UENO : Japanese Mayfly Nymphs.

8c—8%h. Liphemerella longicaudata ; 9, ga—on. Ephemerella nigra:



Mem. Coll. Sci, Kyoto Imp. Univ., Ser. B, Vol. IV. Pl X,

M. UgNo ddin, UENO: Japanese Mayfly Nymphs.

10, 10a. Lphemerella tubercilata 2, 11, 11a—11n. LEphemerella trispina.




Mem. Coll. Sci. Kyoto Imp. Univ,, Ser. B, Vol. IV, Pl XI.

M. Uéno delin, UENo : Japanese Mayfly Nymphs.

Cloéon dipterum.



Mem. Coll. Sci. Kyoto Imp, Univ,, Ser. B, Vol. IV. Pl XII
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M, Uéno delin. UENO: Japanese Mayfly Nymphs.

Baétes broculatus.



Mem. Coll, Sci. Kyoto Imp. Univ., Ser. B, Vol. IV, Pl XIII.

M. Ufno delii.. - " Uk~o: Japanese Mayfly Nymphs,

Chirotonetes japonicus ?




Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol IV.

Pl XIV.

M. UiNo delin,

Sephlurus alternatus ?

U£No ¢ Japanese Mayfly Nymphs.




Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. TV,

M, Ugtx~o delin,

Choroterpes trifurcata.
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7

UENO: Japanese Mayfly Nymphs.




Mem. Coll. Sci. Kyoto Imp. Univ.,, Ser. B, Vol. TV. Pl XVL

M. UtNo delin, UENO : Japanese Mayfly Nymphs.

Caenis sp.




Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV.

M. UEnNo delin.

2 Acentrella (n. sp.?).

Pl XVIIL

7
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UENO : Japanese Mayfly Nymphs.
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